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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the surface-coating cutting tool excellent in the abrasion resistance which makes a base a 
tungsten-carbide machine cemented carbide or a charcoal titanium-nitride machine cermet, and is characterized by 
the above-mentioned hard enveloping layer consisting of at least one of Ti, the compound carbide solid-solution layer 
of aluminum and Cr and 71, the compound nitride solid-solution layer of aluminum and Cr, and Ti and the compound 
charcoal nitride solid-solution layers of aluminum and Cr in the surface-coating cutting tool which comes to form a 
hard enveloping layer in the front face. 

[Claim 2] In the surface-coating cutting tool which makes a base a tungsten-carbide machine cemented carbide or a 
charcoal titanium-nitride machine cermet, and comes to form a hard enveloping layer in the front face the 
above-mentioned hard enveloping layer At least one of Ti, the compound carbide solid-solution layer of aluminum and 
Cr and Ti, the compound nitride solid-solution layer of aluminum and Cr, and Ti and the compound charcoal nitride 
solid-solution layers of aluminum and Cr is used as an indispensable configuration layer. The surface- coating cutting 
tool excellent in the abrasion resistance characterized by furthermore including at least one of a metal Ti layer, the 
carbide layer of Ti, the nitride layer of Ti, and the charcoal nitride layers of Ti. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the surface-coating cutting tool excellent in the abrasion resistance 

with a use life longer than the former. 

[0002] 

[Description of the Prior Art] A former and tungsten-carbide (WC shows hereafter) machine cemented carbide or a 
charcoal titanium nitride A machine cermet is made into a base, on the front face The carbide of Ti (TiCN shows 
hereafter) The nitride (TiN shows hereafter) of (TiC shows hereafter) and Ti, and the charcoal nitride of Ti The 
surface-coating cutting tool which comes to form the hard enveloping layer which consists of one sort of monolayers 
of (TiCN shows hereafter) or two or more sorts of double layers using a chemical vapor deposition (CVD) or a physical 
vapor deposition (PVD) is known. 

[0003] However, since these surface-coatings cutting tool is not enough as a tool life On the front face of WC base 
cemented carbide or TiCN base cermet, the compound carbide solid solution of Ti and aluminum (C (Ti, aluminum) 
shows hereafter), the compound nitride solid solution of Ti and aluminum The surface-coating cutting tool which comes 
to form the hard enveloping layer which consists of one sort of monolayers of (N (Ti, aluminum) shows hereafter) and 
the compound charcoal nitride solid solutions (CN (Ti, aluminum) shows hereafter) of Ti and aluminum or two or more 
sorts of double layers is proposed (refer to JP.4-53642.B). And it is made desirable that the thickness of a hard 
enveloping layer is within the limits of 0.5-10 micrometers. 
[0004] 

[Problem(s) to be Solved by the Invention] However, such a demand was not able to be filled with the above-mentioned 
conventional surface-coating cutting tool although asked for the long surface-coating cutting tool of a use life that the 
turnover rate of a cutting tool should be reduced in connection with an automation and laborsaving of a cutting 
machine in recent years. 
[0005] 

[Means for Solving the Problem] Then, the result which inquired that this invention person etc. should get the much 
more long surface-coating cutting tool of a use life from such a viewpoint, Ti and the compound carbide solid solution 
of aluminum and Cr (C (Ti, aluminum, Cr) shows hereafter), Ti and the compound nitride solid solution of aluminum and 
Cr (N (Ti, aluminum, Cr) shows hereafter), And the surface-coating cutting tool which uses as an indispensable 
configuration layer the hard enveloping layer which consists of one sort of monolayers of Ti and the compound 
charcoal nitride solid solutions (CN (Ti, aluminum-iGr), shows hereafter) of aluminum and Cr or two or more sorts of 
double layers acquired the knowledge that a tool life was prolongation-of-life-ized conventionally. 
[0006] In the surface-coating cutting tool which this invention is made based on such knowledge, makes a base WC 
base cemented carbide or TiCN base cermet, and comes to form a hard enveloping layer in the front fa.ge^The 
above-mentioned hard enveloping layer C layer (Ti, aluminum, Cr), N (Ti, aluminum, jCr) layers, (Tif aluminum, Cr)* At 
least one of CN layers is used as an indispensable configuration layer, and it has the characteristic feature further if 
needed in the surface-coating cutting tool to which it comes to carry out the laminating of at least one of a metal Ti 
layer, TiC layer, TiN layer, and TiCN layers. 

[0007] As for the length of the above-mentioned hard enveloping layer, it is desirable that it is within the limits of 

0.5-10 micrometers, and this thickness is the same as the thickness of the hard enveloping layer in the conventional 

surface-coating cutting tool. 

[0008] 

[Example] 

The cutting chip which has the configuration where consist of a TiCN base cermet of the composition which consists 
of a WC base cemented carbide of the composition which consists of (% shows weight % below) and 
WC-9%Co-8%TiC-10% TaC at 1 % of the weight of examples, and TiCN-1 2%Co-8%Mo-6%nickeM 5%WC-10% TaC, and it 
**ed to JIS and SNGN432 was prepared. 

[0009] These cutting chip was inserted in in the well-known ion plating system, and the surface-coating cutting tools 
(conventionally henceforth a cutting tool) 1-7 were produced this invention surface-coating cutting tools (henceforth 
this invention cutting tool) 1-18 shown in Table 1 and 2 by the following technique, and conventionally. 
[0010] (a) (Ti, aluminum, Cr) C layer, N (Ti, aluminum, Cr) layers, and (Ti, aluminum, Cr) the CN stratification technique. 
[001 1] A Ti-30%aluminum-20XCr alloy is put in in the crucible placed into the above-mentioned ion plating system, by 
♦♦♦♦♦♦ While the degree of vacuum in equipment is first made into the ambient atmosphere of 5x10-5torr Heat a 
cutting chip at 500 degrees C, and, subsequently to a cutting chip, the potential of -1000V is applied. After circulating 
Ar gas and fully washing the front face of a cutting chip in equipment, While Ar deaeration is carried out, an electron 
beam is irradiated at the Ti-30%aluminum-20%Cr alloy in a crucible, melting of this is carried out, it is evaporated, 
succeedingly and load potential to a cutting chip is simultaneously set to -700V N2 and/or, the reactant gas which 
consists of C2 H2 (acetylene) — 200 cc/min It came out comparatively and formed by making the front face of a 
cutting chip carry out the vacuum evaporationo of C layer (Ti, aluminum, Cr), N (Ti, aluminum, Cr) layers, and (Ti, 
aluminum, Cr) the CN layer. 

[0012] (b) (Ti, aluminum) The formation technique of C layer, N (Ti, aluminum) layers, and (Ti, aluminum) CN layer. 
[0013] It formed by the completely same technique as the above (a) except putting in a Ti-aluminum alloy in the end 
crater which gets in the ion plating system described above (a). 
[0014] (c) The formation technique of TiC layer, TiN layer, and TiCN layer. 
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[0015] It formed by the completely same technique as the above (a) except putting in Ti in the end crater which gets in 
the ion plating system described above (a). 

[0016] (d) Ti was put in in the end crater which gets in the ion plating system stated by Ti layer above (a), and it 
formed by the completely same technique as the above (a) in the vacuum ambient atmosphere melting and except 
making it evaporate, without passing reactant gas. 

[0017] About cutting tools 1-7, the above-mentioned this invention cutting tools 1-18 and conventionally The **-ed 
material:SNCM439 (hardness:HB [ 240 ]) round bar, Cutting-speed: 210m/min f delivery:0.3mm/rev., infeed:2mm. the 
conditions of Cutting-time:20min.** — a continuity cutting examination of steel, and **-ed material — the square bar 
of :SNCM439 (hardness:HB [ 290 ]) — An intermittence cutting examination of steel is performed on condition that 
Cutting-speed:150m/min, delivery:0.3mm/rev. f infeed:3mm, and cutting-time:3min.**, respectively, in the former 
continuity cutting examination The flank-wear width of face and the face-wear depth of a cutting edge were measured, 
and the deficit occurrences of the ten examination cutting edges were measured in the latter cross-section cutting 
examination. These measurement results were shown in Table 3 and 4. 
0018] 
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[Table 3] 
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Table 4] 
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[0022] The result shown in Table 1 - 4 shows that this invention cutting tools 1-21 show the property which was 
conventionally excellent to especially continuity cutting as compared with the cutting tool. 

[0023] It consisted of a WC base cemented carbide of the same component composition as WC base cemented carbide 
used in the example 2 example 1, and the two sheet blade end mill with the diameterlOmmphix length:66mm dimension 
was prepared. It inserted in the same ion plating system with having used this in the example 1, and except setting load 
potential to the two sheet blade end mill at the time of hard enveloping layer formation to -300V, the vacuum 
evaporationo of the hard enveloping layer which has the composition shown in Table 5 on the front face of a two sheet 
blade end mill on the conditions carried out in the example 1 and the same conditions, respectively and a mean 
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thickness was carried out, and this produced cutting tools 8-14 this invention cutting tools 22-28 and conventionally. 
[0024] these this inventions cutting tools 22-28 and the conventional cutting tools 8-14 — cutting-speed: 100m 
**-ed material:S45C (hardness:HB / 220 /) and ]/min — sending — :0.03mm /, and blade — it cut deeply, the cutting 
examination was performed on condition that :5mm and cutting oilrwater solubility **, the cutting length until 
cutting-edge circumferential-form-relief side wear width of face results in 0.3mm was measured, and this result was 
shown in Table 5 



0025] 
[Table 5] 
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[0026] From the result shown in Table 5, this invention cutting tools 22-28 understand that the tool life is 

conventionally improved much more as compared with a cutting tool. 

[0027] 

[Effect of the Invention] As mentioned above, since the surface-coating cutting tool of this invention has the abrasion 
resistance the hard enveloping layer by which vacuum evaporationo was carried out excelled [ abrasion resistance ] in 
the front face much more as compared with the hard enveloping layer which constitutes a surface-coating cutting tool 
conventionally, the cutting-ability ability which continued and was excellent in the long period of time is demonstrated, 
and that a long use life is shown etc. has a useful property on industry. 



[Translation done.] 
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